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i haneney forty years of constant development mark the 
progress of TAG Control Design. And, reflecting this 
steadily improved engineering ptactice, TAG now presents another featured 
instrument in its new line of handsomely styled Indicating and Recording 
Controllers. 


The TAG Recorder-Controller illustrated here embodies all the exclusive, 
modern features and dependable precision found in the new TAG Line. 
The flapper mechanism has been redesigned and is now available in either 
“ON - OFF" or adjustable THROTTLING type. It is perfectly balanced and 
practically frictionless. 

With full sized 12 inch chart, this instrument provides the longest pen 
travel—434, inches. The open graduations insure closer control setting and 
more easily read records. With 10 inch chart, a pen travel of 3 11/16 inches 
is secured. 

The interchangeable tube system—the lifeline of the instrument—is lab- 
oratory - calibrated at the factory. Tested, approved and standardized with 
stainless steel parts. It can be replaced readily and checked at one tempera- 
ture only, without the necessity of recalibrating all points of the range. 


Ask for your FREE copy of TAG Catalog No. 1060-1. 


Shown abovs 
adjustable, 
flapper mechar 
design permit 
adjustment 
tling range 
cide with 
paratus 











C. J. TAGLIABUE MFG. CO. 


Park & Nostrand Ave’s., Brooklyn, N. Y. 





Moisture and fume-proof cases .. . scale lengths 9° and 12” 


WESTON (head diameters 5" and 6” 
(all-metal) 


All-metal, corrosion-proof construction (no glass tubes, no fluids). 


Laboratory Thermometers Virtually unbreakable 


Easy to read... dial type scale with large scale markings 


Accuracy guaranteed 1% over entire scale 

No capillary correction ever necessary 

Ranges from — 40° to 1000°F. (-10°C. to 400°C. 
Standard stem lengths from 2%" to 24” 


Also available in standard models with head diameter 3” 


Send coupon for complete information 
on all WESTON Temperature Gauges 


WESTON ELECTRICAL INSTRUMENT CORPORATION 
wee 591 Frelinghuysen Avenue, Newark, N. J 
Eliminate costly breakage. In- 
ee 3 Please send full particulars on all WESTON 
dividually calibrated and tested Industrial and Laboratory Thermometers 
.-- Stainless steel construction... 
accuracy guaranteed by WESTON. 
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ROLLER-SMITH 
AUTOVOLT 


AUTOMATIC CONSTANT 
VOLTAGE REGULATORS 


Built in capaci- 
ties trom 150 
Watts to25KVA 
(and higher); 
have these inher 
ent outstanding 
and important 
features necess iry 
for constant volt- 


age regulation: 


- No WMOoVING 
parts. 


2. Handling of 
any load from 
zero to. full 
capacity with- 
out impairing 
the regulation 
in avy way. 





(30 KVA) 


4, Do not distort the wave form. 


i. Nothing to wear out. No attention or mainte- 


nance required, 


5. A higher accuracy of regulation is available 
than with any other line voltage regulator han- 
dling equivalent loads and variations of loads. 


6. Reasonably large variations in the power factor 
of the loads do nol 
impair the accuracy 
of the regulator. 


7. A selection of con 
stant voltages 1s 
available by merely 


turning a knob 


For further details send 
for Catalog ]-10, Se: 
tion YY and its Price 
Sheet. 





(150 Watts) 


lectrical Measuring and Protective Apparatus 


MAIN OFFICE: 
2132 Woolworth Blde., New York 


WORKS: 
Bethlehem, Pa. 


lvencies Principal Cities S 4 i Canada 
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ISTRUMENTS The Magazine of 
MEASUREMENT and CONTROL 


FER AR 
| TOR INSTRUMENTATION 
MAKES JOBS 


NSTRUMEN TATION makes jobs by making poss 
ble the creation of new industries Which would not even 
rHIS ISSUE have been launched without it. Example, the refining 
of crude oil into numerous products, each with chemical 

and physical properties exquisitely balanced and accut 


ately controlled to meet specifications unheard of betor 
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idly does the Ford Motor Co 


ind modernize that by the time 


is able to publish detailed de 


of installations, new units are this era of instrumentation Example, the manutacture of 
ded. For example, when Power modern long-mileage tires which would be impracticabl 
tendent W. W. Dulmage began Without automat temperature and pressure time cycles 


ticles on the famous No. 1 Power 


ur Mav issue, the total capac 


automatically coordinated 
[Instrumentation makes jobs by expanding industries 


235,000 KM ind the simplified F 
Whose growth depends upon the existence of instrument 


month ago and published 


issue was accurate; but Mt created industries. Example, the modern automobile in 
ze now starts his third article by dustry. Take away the instrument-made high- powe1 
installation oft inother ] 


knockless gasolines that sell for 10 or 12 cents (plus taxes 
a gallon: take awav the instrument-made tires that give 
20,000 miles of good service: take away the instrument 


— . 
unit will be begun when this 


uments woes to pre ss! Sore 


made allovs, and so tew cars would be sold that hundreds 
ot thousands of auto workers would be laid oft 
month Professor Williams begat Instrumentation makes jobs by expanding fusti 
tment of the diamond pyramid 


r method (of measuring hardness 


Whose growth depends upon ability to reduce pt 
t| 


products in order to win the mass markets. Examples, th 


USSI the method itself Now. he 


its embodiments already-cited oil, tire and automotive industries; other ex 
amples (under “R” only), radio, rayon and refrigerators 
Instrumentation makes jobs in America bv creatu 
re impelled to remark that new domestic industries of thre¢ tvpes: (1) Vew lus 
sae hla nna. tries Which largely o1 entirely supplant competitive in 
NE Pe SED ports. Example, rayon plants employing 50,000) w 
te eis adie tink Snakemaaiibe earners receiving $50,000,000 a vear and. selling the 
v columns dedicated to the S 150,000,000 vearl\ output to 1()()() mulls ( mploy neg hur 
of instrument users. These dreds of thousands of Americans ») New lust 
eee which absorb the surplus products of our fields 
. Aypheg one rei rage and create demands for new crops. Examples, som 
plastics and other chemical industries. (3) New 
tries which tend to relieve our dependency trat 
and critical materials such as tin, tungst SIS 
lake instruments away from rayon plants and m 
we Libertv-worshippers would support more worshipp 
of the Emperor-God. Vake instruments away trom tl 


HE FRONT COVER new industries of the second group and our crops woul 
be at the merev of world prices. Take instruments aw 
installation of Askania Regu from the third group and our State Departn 
control equipment for soaking : 
is have to accept terms laid down by some gangst 
e National Tube Co.. MeKees ; ny 
ES EP Yes, Instrumentation makes millions of jobs t 
Co., Pittsbureh. Pa S mds Of not-so app: rent wavs 
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Ratio Meter 





Heavy-duty “Midget” 
Relays 
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Water Temperature 
Controller 
l ! controllers ire Ince 
’ ter heating svstems: “No 
j ertical bulb-stem ind “No, 205” 
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control either the 






firing device of 
heating sys 
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110-22 | 
ith setting-point and = differential ad 
ustable from outside H {. Thrush s 


In this department we strive to re- 
port each month ALL the new devices 
for measurement, inspection, testing, 
metering and automatic control—in 
the form of concise technical descrip- 
tions. 

When writing to manufacturers 
directly, please mention this depart- 
ment as your source of information. 

Or write to Information Section, 
Instruments Publishing Company. 








This department is in TWO Sections. 
Other items, just as important, though 
mostly longer, on pages |87-8-9. 








Projector-arc Rectifier 
Designed t 1! \ t 


() atniy) ( CMciren 
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‘ ( l s { 1 l rl nel 
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Cage Type Resistors 


\ ome standardized series of venti 
ited cage type resistors is illustrated: 
for one, two or four resistors 1” dian 
) 6 lor Overall dimension re 





27", 2-29 /32", and 4 respectively, D\ 
9-9/16 ong; mounting centers are 8S 
Cage resistors of different SIZES ine 
types are lso available from maker 
Ohi Vfa. Cre s i / u 

N ¢ hica / 


Carbon Resistors 


New series of carbon. resistors, with 
leads in line with axis of body, have 
ind metal e 
bly rigidly attached to each end of. the 
earbon unit “Type X-1L” rated from 
l { \ tt, and “Type X-2" from 


itt to Ll watt, are vailable in resistance 


tinned copper wire 


values from a few ohms to several meg 


ohms.— Erie Resistor Corp., Erie, Pen 











Control Valves 


For use maker ‘Serk 
“series baa” controllers 
l | ( ot or ( (| 
v ‘ “one t 12 
el hy ¢ d \ 
T¢ ( ln dir vy 
rile aed op P 
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Pneumatic System For 
Pressure Telemetering 


> + 
Remote pressure reading 


crott Pneumatic Pransmitti 
ge.” Pneumatic 

svstem is balanced 
ir relay of non 
bleed tv pe said to 
THELIAL ur con 
Sum pPtLOn C ase Js 
momsture-, ft um ¢ 

l d dust proot 
Panel Oo! flush 
Etched 


unum LO dial. 


mounting 





1) uravaudy ¢ 
Bourdon spring construction \l 
. maximum O- LOOK 


flsheroft GQauae Diz Va 
\ Moore Bridae port, ¢ 


60 Ibs. /in 


“Ground-Ohmer” 


Nev ‘Model JP Ground-Ohmi 
measuring ground resistance | 
tvpe of measuring system, Slr 
tor, etc., as “Mode C” which 1 


+ 


sedes. Difference 1s 


SIZE recuction, to 
o” x 6" xs nd 
weight reduction 


to ibout 13) 0 Ibs 
Available in 5 dif 
ferent range com 
binations: 10 & LOO 
LO1LOO0 & 
1000) ohms, and 
100, LOOQ & 10,000 


ohms: this las 


a) h Tis, 





made up with or 
without the fourth terminal = for 
physical measurements Ile 


Sticht & Co Park Place, New 
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S-M-0-0-T-H 
VOLTAGE CONTROL 
for A.C. circuits 


Type "TH" Transtat is the new 
nuously variable auto-transformer 
julator ... the ideal voltage con- 
tor a circuits. It offers high ef 
ney, good regulation, great flexi 
ty and dependable construction at 
rate cost. Standard types are 
able for controlling voltage to 
gle- phase and polyphase loads 
ed 10 Kva. and smaller, 50 or 60 
115, 230 or 460 volts. May we 
nd you bulletin 51-1 which contains 
nplete data? 


TRANSAT 


VOLTAGE REGULATORS 


AMERICAN TRANSFORMER 6CO. 
78 Emmet St. Newark, N. J. 








SENSITIVE ELECTRONIC 


AC VOLTMETER 


MODEL 300 








10 to 100,000 cycles 

Range .001 to 100 volts r.mss. 
Logarithmic voltage scale 

A-C operation, 115 volts 60 cycles 
Accurate and stable calibration 
New principle of operation 


1D for mnier Jata 
21 Or complete data, 


Ballantine Laboratories. Ine. 
ONTON NEW JERSEY 
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BAILEY, 
\wETBS/ 
METERS and CONTROL 
for Railer Roam 


Senice . 


Boiler Meters 
Indicate, record 
and integrate 
Steam Flow 
from the boiler, 
record \irl low 
supplied for 
combustion 
and record Flue 
Gas Tempera- 
ture. The use of 
this meter re- 


duces fuel cost, 





lessens main- 
tenance and outage, lowers standby costs, 


and adds capacity 


Multi-Pointer Gages for indicatin 
drafts, pressures, differentials are available 
with any number of pointers from one to 
twelve. They are actuated by sturdy yet 


sensitive diaphragm units. 





Flow Meters. For indicating. record 


ing and integrating the flow of steam, feed 


water, compressed air and other fluid 


Granular Material Meters 


kor accurately measurin 





thre flow of coal or other 
granular materials in 


eravity chutes ft 


head bunkers. The total 
quantity ol granular 
terial is shown ona lar 


illuminated counter which 
mav be easilv read ata 


distance of 50 feet 


Saat ites Control Systems. 
Make Se every. 
day operation of equipment f steam 


generation and utilization at test eflicien- 
cies. They are applied to the control of 
combustion, feed water, superheat, de- 
superheat and other factors 


Cor ete Information onan 


will be gladly furnishe i n 


BAILEY METER 
COMPANY 


1041 Ivanhoe Rd., Cleveland, Ohio 
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Universal Tachometer 
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Electric-contact Type 
Temperature Control 





I tration shows, approx. two-thirds 
‘ ecti of “Fenwal Cartridge 
Pheri itech” said to represent an en 
re re tvpe of control device len 
perature responsive ele 
I 
rier is outer tube 7 
hich encloses all work 
ins parts insulated by 
t f { Its movement re 
7 tive to non-expanding 
4— 
raat | pat I? causes circuit to 
= ae 8 | osed or. oper ] t 
Kower ‘ r ( pence 
Coe e B Silver contacts ), the dit 
FBS ® ferential being’ 0.1°1 
‘ ii 
ry | Contr nt IS et by 
"4% rie S t ere 1 nT 
| t 
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| Hoec call eds di ind-knob 
b it i ther moc Rang 
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| } 1 
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i iret t p from exposure to 300° F 
et t ‘ ntrol pont, hye 
= ou 
te maximum of 500°] 
Mock illust ed is. for 
E mounting bracket rT 
PP a 
INS¢ tin hrougn 
hy ‘ her has i 
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NEW “ALNOR” PORTABLE 
PYROMETER 


Shock Resisting, Float- 
Has 


Scale 


ing Movement 
5 Mirrored 
Metal Case 
Write for Details 
ILLINOIS TESTING 
LABORATORIES, Inc 


142 W Austin Ave 
Chicago, Illinois 
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“FRAHM 


VIBRATING - REED 
FREQUENCY METER 


FREQUENCY 


JAMES G. BIDDLE CO f 
PHILADELPHIA y 





JAMES G. BIDDLE CO. 


| ELECTRICAL 
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a (A 
1201-13 Arce STREET PHitapecpnia, Pa. 











Check Production with 
Work Fixture Counters 






Small parts production can be 
checked off with much time saved 
k nently 


»y having counters perma } 
t This 


press 


to work fixtures 
ta 
drill 


holes in a pin 


iixture mounts on a 
7 
for drilling two 


stroke A 





at one 


registers directly 


sAnict a 
Froauctimeter 


the number of blanks drilled 


DURANT MFG. CO. 
1930 N. Buffum St., Milwaukee, Wi 


Eddy ot, Providence, R 








es Office ipal citie 


TELL US WHAT YOU WANT TO COUNT 




















Automatic Time S\ 


New “Type TSA-14” autor 
switch for use in process 
has n ill-glass cover to f 


spection, contact-mahki mie 


driven through 
spur gear train by 


lelechron motor, 


| marked (in 
erTcel oft to i 
Tirnie Percent ot " 
“on” time may be NN 
ried by user by - 
rotating di until 


desired percent is 


mark 


opposite 


Silver contacts are 


the 
hich bear 





mounted on 
brushes 


on rotating Cams. Steps in ¢ 


contacts open ind closed at de 


| 
tervals 


Pipe nipple on the cic 
lows easy mounting in a kno 
junction or sw 

Silver contacts are rated 10 amps 


volts 


inv conventent 
Special switches of this 


be furnished to meet unusual 1 
ments Cleneral 


1a N } 


Photoelectric Expos 


Meter 


“Weston Junior” employs sami 


stable Photronic Cell and_ sensit 


strument movement used it \\ 
“Universal” and “Cine” 


it has a 


exposure 


circular 
] 


cell-window on one 


side, designed to 
eover a uniform 
ingle comparable 


to that of 


normal 


“amera lens; on op 
posite side is”: 
“full - vision” dial: 


user can take read 
1s} 
Ings White Keeping 


im eve on the 


i pointer on lowe1 
which has 24 divisions, each corre 
Ine to i. difference ot in 
Above this scale is a knob operates 


culator band” for rapid determi! 


MOSSID LE iperture shutter cor 


tions for any particular light \ 
Provision is made for | 
DOW) We 


from f:2 to f:32, 


film speed 
speed ratings from 0.7 to 
17 aperture stops 
27 shutter speed settings from. 6( 


1/1000 see. Range: at low end, 

1/5 see.: at high end, the most br 
beach ind snow scenes do not. re 
multipliers or adapters HW 


Ielectrica Tnstrume ( orp ] 
huusen lve Newar! \ J 


LINé oft 





The AU Purpose 


AIR VELOCITY METER 


** Alnor” 
V elomete 


Instantane: 
I direc C 
Reading 


No Timing 
No Calcula 
Write 

ee for Literatu 
ILLINOIS TESTING LABORATORIES, Inc 
142 W. Austin Ave Chicago, Iii 
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| New and 


better A-C 


[HE IDEAL RELAY for 
operation in conjunction with 
contact-equipped — instruments, 
and for numerous other appli- 
cations. Only one moving part. 
Mercury-to-Mercury break. 
Re-examination 
Service of Underwriters’ 
Laboratories, Inc. 30-amp. or 
yne h-p. a-c rating. 


Listed under 


Request Bulletin “A’ 


H-B ELECTRIC COMPANY. Isc 
H B 


»502 N. Broad St. Philadelphia, Pa. 











Surface Temperatures 


} 


Fiat 
Stationary 






; The “Alnor” 
Combination Pyrocon 


Ideal for rolls, molds, 
plates, platens and 
plastic material temper- 
atures. 

Write for bulletin. 


illinois Testing Laboratories, Inc. 
142 W. Austin Ave Chicago. IIlinols 











NATIONAL * 


RHEOSTATS 


isk for Catalog No. 5 
National Electric Controller Co 


5317 Ravenswood Ave., Chicago, IIl. 











Universal pH Indicator 


Designated “Universal” by 
its versatility, this new 


reason of 
Instrument reads 
directly in pH with glass, quinhydrone, 
other electrode follow 


\ hen 


furnished, 


hydrogen or any 
ing the Nernst 
} 


| 
with glass 


} 
equation used 


elect rode svstem 
setting dial of temp rature con 
pensator idapts entire pli scale to meas 


simply 





urements at that temperature his ap 
plies also if quinhydrone electrode is sub 
stituted for glass.) Kquipped ith volt 
ive S¢ r is well as pi scaie, 1t } 
used oi oxidation-reductior potentia 
measurements, nd in current nd re 
sistance determinations It car 1 sed 
with external circuits of muecl ivhet 
resistance than the LOO to 300 mewolhmes 
of glass electrode supplied ith it. Ne 
lass electrode is small, comy rative 
rugeed, requires Only Ym sample for 
measurenmne Iivervthing necessat for 
v Ss electrode measuren l ( aed 
l tru Q)ther ( ure ( 
(yt Tho ere nece ) 
1 ‘ ure erre s sé ) ( t \ 
compartme ( ( 
Wnpartred CC ( l ! 
Mi lve rial ill y ( 
sodium correct where CCE ‘ 
rectly i Hl ouni Leeds \ N 
S {i PP? 
id 


Flow-rate Perceptor 


Ne “KF & P Bulls Eve Sight |! 


Indicator” 1s used for aetver 
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HOW COCHRANE DUAL 


TRANSMITTER FURNISHES 
TWO RECORDS OF FLOW 
FROM ONE ORIFICE 


\l 


Co v Ml 


\ p 1?) AT) 1 | | . p 4 
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Nine-inch Oscillograph 


Ni “Precisior Ivpe 169" cathode-ray 
scillograpl it! 4 SCTeCT is devel 
ed to meet critical Doratory require 
mer in rate thie rvest rrav of 





( l ’ independent Dowel 

t 1 ( i Titre a tor It l 

( ad et eircult | ( ldentica 

‘ cle electrostatye 

( ( mipelr LOW) Thiiive Tor jineatr 
‘ ‘ ) i ie extrem ( 

freq it a ( Hove 1 

ne \ ft ( I Mifier modulates ( 
rid of the C-R tube. Controls of wide 

range linear eep circuit are free trom 

tio Amplifiers permit more thar 

ct l s¢ ( deflection betore over 
d. Other features: single-trip, mani 

! " e expansion, return trace elimi 
tw deflection with or vithout nyu 


I 


fiers, ymositioning nd ftocusing controls, 


ete 1 /lé RB Joum f La ‘ V rain 
lve Passaic YY J 


Electrometric and 
Volumetric Apparatus 


Fisher litrimeter” is said to be ihe 
rst " purpose electrometric titration 
iratus to be made available for volu 
metric analysis; will perform acid-base, 
sidation-reduction, pli ind conductivits 
it 1 rn rhe re c-« volitaue ina 
esi ct > IS eTti i preparing 
i fa definite pH or normality 
Litration re made through detection, 
ficatior ind observation of electr 
( ‘ et ee electrode si 
i et ‘ nad after the en nnt 
() ! nigue te ures IS Usée f cathode 
detec tube tive Typ. ( ed 
ee eve In rado is end-point ine 
t Con ete 1) i us CONS! rf 
t ( NW SSCTHEDILES l Shand here 
‘ ales DeAaker 1 rt ! ettes 
t COM 1 elec m-ray eS 
( ‘ tle 1 STi re 4 (iu 
/ ( ‘ ( eans Tor 
Cle 1“ rté l ( ead 
r roe | Tor daetecting 
head entiais Dy means 
vic eve": (3) Qu 
/ ermiut the measurement of 
‘ t elect rode ] bsolute units 
‘ I rte l wWpor aa 
t ( aed nad piotted 











KNOW—DON’T GUESS 





The Engelhard Portable Pyrometer 
The quality of your product or the 
production you may obtain may de- 
accurate 


pend upon temperatures. 


Economy demands instruments of re 
liability. Use the ENGELHARD Por- 
table Miullivoltmeter 
protect your product and your pro- 


Pyrometer to 


duction 


Charles Engelhard, Inc. 
90 CHESTNUT ST. NEWARK,N. J 

















HOPPLER 
VISCOSIMETER 


according to the 
FALLING BALL 

PRINCIPLE 
Range From 0.0! to 


1,000,000 Centipoises 
Accuracy: 0.1% to 0.5 







Mode! B 


For determining the ABSOLUTE viscosity of gases 
oils, greases, varnishes, viscous tars, or syrups 
Direct readings in Centipoises (or Centistokes) 
Small sample (30 c.) required. Results onsis 
tent and reproducible 

Bulletin HV 25 n request 
JENA KPG All-Glass Stirrer 

for Vacuum or Pressure 

Replaces clumsy mercury seal. No supplementary 
seal or stuffing box needed. Recommended for 
all types of chemical work, particularly for or 
gani electro-chemical and physical research 

Leaflet JS 262 om request 


Available at leading laboratory supp dealers 


FISH-SCHURMAN CORPORATION 
250 East 43rd Street New York City 
U. S. Agents 
Schott & Gen. 






Jena 














Electronic Voltme er 


“Model 330° sensitive elect 
voltmeter is said to be 100 ti 
sensitive than conventional type 
uum-tube voltmeter. It covers 
oft volt 
L omy 
volt 


dec ice 


scale, 
ited =] 
permits 
ing in 
steps 

one Ss ¢ 
read; 

uniforn 
tage 

of readi 
the r 





range \ 
iliary 
scale j 
bels is 


vided. Frequency range of 10 to 
eveles covers iudio, supersonik 

rier-current frequencies Ac 
(about 2%) is unaffected by fluc 


in line voltage, variation in tft 
icteristies, circult constants and 
iture. Instrument measures 4 
A Sea weighs 4 Ibs Ballantine 


tories, Inc., Boonton, N. J 


Instrument Screwdriver 


Illustration shows celloph ine 


ot new No LO 


Instrumer 





Driver LO for instruments, 
frames, small ito parts, lock 
= an | 
! (STANLEY) 


Instrument Screw Driver 


STANLEY TOOLS 


NEW BRITAIN CONNECTICUT 





fishing reels, typewriters, rad 
Hlexagon handle Is of miber 
“Stanioid’; 1 blade is of 
steel, nickel-plated Stanley 7 


Brita ( 


Automotive Vehick 


Speed Signal 


“Speed Reminder” 


COTMPTrIses 
it-making wind-vane installed 
rine behind fan, «# knob- insta 
dash-board, a rod connecting kne 
idjusting-serew of contacting de 
1] 


bell, necessary wiring, et¢ After 
lation, car or truck is driven 

speed and knob-turned until be 
| claimed hat bell vill the 
ever tire Vou reach this Spec 
that device “is as accurate as your 


ometer.” Annoucement does no 


mat prevents bell ringing 


is raced ith vehicle at rest, nor 
when vehicle excee 


engine 1d 


Mfa. ¢ ( 


, 
coasting with 








fcr 











“TIMER... 


holds the reins of 


ECONOMY and EFFICIENCY 


in every Industrial 
and Scientific activity. 


GALLET TIMERS 


fas well as GALCO,SECURITY 
and GUINAND TIMERS) 


set the world’s standard 
for lasting dependability 


~ , 


Complete Catalog 6F FREE 


JULES RACINE & COMPANY 


20 WEST 47™ STREET, NEW YORK 








TEST MAGNETIC 
PROPERTIES 
OF YOUR STEELS 





RAWSON FLUAXMETER 
SIMPLEST AND MOST EFFICIENT 


ers, Als 
A ( D.( 
{cknowledged leaders in 
ment f high sensitivity meter 


RAWSON Electrical Instrument Co. 
CAMBRIDGE, MASSACHUSETTS 
15 E. 26th St., New York 
313 W. Randolph St., Chicago 


Special Apparatus Built to Order 











Telemetering System 


\ pneumatic 
recording ind tu 
temp rature, flow 


level, known as 





tem.” ct 


msists of l transmil ! 
is a modified “Free Vane™ pressure 
troller ith 15 Ibs. /is Ir SUPPpI 
irranged ( rig s1 
element varies the control point 
tain automatically in the connecting t 
Ing pressure corresponding or equi 
lent he value f the me | 
tempel ture, etc.: 2 recelver el 
an indie ng, re ordinyg l ’ 
pressure gage ith O-15 Il l 
but calibrated in terms of e \ 
measured t the transmitte I)is 
between trat er! Ind Trecelve I 


s¢ el ‘ 
to h ( cle eld f a 
industry and it obviously is « 
suited for use in }) ints where ¢ 
fumes ré present The 
Waterbury. ¢ 
° 
Time Meter 
New Cramer Running ‘Time 
registers the operating time of tl 
cuit, apparatus or svstem to whi 


connecter 


I! ’ \ 
ut \ 
ter Hy 
ecte 
; 
" 
IS 
3 eC lite 
1j yy 
il 


Pneumatic 


{ 


Driven 


s\ ( 
Pes: o 
{ | } 
e-algi 
to YVOQG 
il 
S of 1¢ 
FIstere 
} , 
tilab 
1) \ if 
\ ( 


7 


pressure 


Bristol’s Meta 








telemetering svsten 


tipsy |] ty 
OMIATICATTY Col 0 


Met 





Stop and consider this 
unique combination 
of features of the new 


ROTAMETER 


|. A twist of the hand sens 
the two knurled nuts and per 
mits the end fitt ngs to swive 
about to any desired positior 
Thus horizonta onnections can 
be made in any direction what 
soever Vertica onnect 
also provided 

2 By unscrewing the knur 
nuts altogether the mete 
comes apart completely 
that the glass metering tut 
can be pulled out WHILE IN 
ITS CASE for cleaning f 
exchange. No dancer of strik 
ing the giass fut Wgqainst a 


metal part 


3. Glass meter } tube we 
prorectec by enclos 1g 

tut Yaving tw slots + :,dmit 
light and permit bservat 


of float posit 


4. F & P pre n-bor n 

terchangeabl« glass me g 

tube with F & P fus >| | 
+ 

gracuations. joleran 

diameters quaranteed ss than 


0.0005 


5. All parts finished in satir 


chromium 
6. New low pr 


- 
7. Panel mounting bracket 


furnished without extra charge 





F & P rotameters measure rate of 
flow of any liquid, vapor or gas from 
"faucet drip’ to hundreds of gallons 
or cubic feet per minute. This in 
cludes all alkalies and any acid ex 
cept HF. Their only moving part is a 
top-shaped float which rises in a ta 
pered tube as flow increases. Pesition 
of float indicates rate of flow. Ca- 
pacity scale is etched directly on 
tube. Remote recorders and integra 
tors can also be furnished. 





he Always be sure 
it's an F & P 


Rotameter 


73 


Fischer & Porter Co. 
115 West Penn Street 
Germantown, Philadelphia, Pa. 
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| 1O8s8 }? 






































Coordinated Automatic Solenoid Control Relays 
Combustion Control 


\ new solenoid contre 
aesiyz and to provide caieain th 
without danger of overheating 


N\ Hi s ten t itommathe | , 
wise injuring the solenoid coi 
; rectifier “Type PB-63" ind 
Wigie : 
for moderate and heavy duty 
( ‘ ele ( Is 1d } ; 


ire similar except) for cor 
mes Solenoid closing coil circ 


energized at a definite point 


t ems to 
\ of control switch contacts o1 
é ( 1 Nn 
: tained-closed contacts Overhe 
ml ! S¢ { 
solenoid coil is prevented evel 
\ ( ‘ te lier contr , 
contacts of control switch re 
‘ ‘ > POSIT , , : 
long in closed position. Rel 
‘ LATni ye rie . : 
Teall ina in tUNDILATY elerme 
' 


element is instantaneous in droy 
is provided with a pair of auxili 
mally open contacts, which sea 

hus assure operation in case 


itech makes only momentary 











x * ; : se \uxiliary element, 1 hinged irn 
ae | vith two pairs of contacts, 
: se iain CIZE( 1) i solenoid cut-off, 
neously with the |] R,§, THERMO PLUMB BOB | | Switch, operated hy solenoid im 
ji ; ja <i . ; » oa bls ' ; } it pea Seg oS Mae 
| j ie 5 ithesaptoncres may remain continually connect 
ae rm Cjenera electric ¢ 
J f j ae 
On the back of |] Fgye- inch Oscillograph 
“ = ' ‘ , , : Rett ae Represer ny a nod Cc es 
Snap-action Switch oun ! eee tee ee ee 
Oct. 1937, page 259) new “J 
Sr oe otnscatncic: | | THE REFINERY SUPPLY CO, | | fine» ‘eattode-roy ose 
tratiol ’ cul \ 631 kK. 4TH ST. PLEULSA, ORLA. 




















! ive 
| 
Se 
(i kde aime 
Me | df 
( } 
3 P ' ement 
1d 
) j ‘ 
lil { 
( ‘ 
st ‘ ' 
}? ; dition control ) i 
; ; , switeh, grid amplifier, 
? é aching ; veep Teature, nd svmmetrical 
l ‘ ‘ defl tol Si e-sweep T¢ 
rt ‘ \ i ing st dy ft transients 
: ran : l i ¢ Ciret so that it 
M l ee l il some torm of tri 
M l ied to 1¢ | lisch 
Grids mod l unplifier len 
Nit vif’ 1 \ televisior ork Return trace ¢ 
of tior iol s been brought to 
SOLENOID VALVES D Bullet | enél.Alien B. DuMont Le 


Air. Gas. Oil, Water, Steam, Chemicals - t t “i li 77 \ 
SPRAY NOZZLE 

For Humiditying and Ajr W ashing 

ronan cornegaee Ao renga RUBICON COMPANY NEW INSTRUMENTS” 

Supreme Electric Products Corp. 

99 Mt. Hope Ave Rochester, N. Y. 29 North Sixth St. Philadelphia, Pa. 
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VS 


ph 











KRA-OHM 


,\LLCROSS Wire Wound 


anent Value Resistors 





ped for use in scientific and in- 
3| control equipment and measure- 
Also for use in laboratory and 
mental instruments. 


1-40 RESISTANCE BRIDGE 
TYPE 637 


4 





e manufacture resistance boxes, decade 
tentiometers, Wheatstone Bridges, re- 


tance standards up to 100 megohm 


wre wound. 


Send for Bulletin 140H 


SHALLCROSS MFG. CO. 


COLLINGDALE, PA. 

















SCHOPPER Precision 
TENSILE 
TESTERS 





y 


BENDING TESTERS 
IMPACT TESTERS 


TESTING MACHINES, Ine. 


166 W. 34th Street, New York 





Timer 


qdriven = time delay relay 


ppleations which do not requi 


idyustments of tima 


(1) Starts timing when a control 
is closed: in modified form, begins 


upon the 











Instantaneous Reset 


momentary closure of 


New “Polvflex” is a svnehronous 





It is particularly suited for applications 
where i timing interval between | 
functioning of two or more conta is 
required It mav be idjusted in the eld 
to provide Uming sequences \ itl Ss 
clutch coil either (1) energized or (2 
de-energized during the timing interva 


circuit 
timing 
mtrol 


circuit and resets when the timing inter 
val has expired. (2) Commences timing i 
terval when control circuit is opened ind 
resets when control circuit is closed. One, 
two or. three pairs of contacts 
standard frame mav be provided for 
trolling the same number of external ei 
cuits. Each contact is. electrically inde 
pendent of the others ind is” readily 
adjust ible to operate iccording to cevele 
which are also independent excep 
maximum duration Kagle Ss 
Moline. ] 
Cycle Controller 
4 
Ney “VIodel 635° time evele controller 
\ VA ried You! I single ear 
shatt ciple said ‘ ‘ C4 
1 ( eCVIOUS 1! COTTE Or 





rie () ‘ IS it IS vwener Vv si l 
to “Model 611° lustruments Jar 1937, 
page 5; Mav 1937, page 127 Princiy 
new feature is that motors with differs 
speeds e placed either end of cal 
shat nd, utilizing speed reducers 
Ve Wing chutehes yroper yaces 
shaft, evel operation is acceler ed 
SLOW ¢ \ nr desired j Ne CVCIE 
Acc t LOT nd dece ‘ LOT li 
he com etely il i <, « e¢ r\ 
mercury switeh erated by ( Tie 
Calis Cor ait S l Ne 
controller emplovs unbreakable mer 
switches fully describe i Viaur 193 
wen / f Si / } ( 





“Sales Mean lobs 


CAPACITROL 
Temperature Control 


Positive ha riine temper 
Control at low cost—-all elect 
operation and rugged cor 
prevents lag 
cams, motor 
mechanical contacts. It ut 
cally maintains the desired ter 
perature as selected 


of the ndicating Pyromete 


Send for Complete PRICE 


Data & Information $125 
WHEELCO INSTRUMENTS CO. 


1933 SO. HALSTED STREET, CHICAGO, ILL 




















"Sales Mean Jobs 


WHEELCO 
Portable Potentiometer 


i] } 
wii removable ol 


Wor ( ox G 


Wheelco Instruments Co. 


985 So. Halsted St. Chicago, Ill 
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N ft first two articles the writer described the in 
strumentation related to steam generation, trom com 
bustion control to the boiler-feed proble m and boiler 


Doses, 


ies. Followi | itinerar | 
SSOTITES OllOWING a OPICH Wwineraryv, We Lake 


where 


now 


steam is first util 


o-venerator room 


Chis room, when the July issue of Jnstruments Foes 





press, will be a scene of unusual activity, for we will 
rb the condenser unit for Nos. 7 and 8 
ines 110,000-kw. machine. This will give 
total of 345,000 kw. However, for desi riptive pur 
there is variety enough in our three main control 


wAarT 1s on tiie 


i 


he five turbines now in operation. 


INSTRUMENTATION OF NO 2 UNTT 


for the No. 1-2 


1G lude S mneters for 


Hi} 


kw unit 


control board ( Fig. 1 110.000 


flow of steam 


recording and 


lizing the ind condensate, recorders 


gages for recording and indicating the pressures ind 


nperatures of the steam at 
nportant points throughout 
unit, and a reeorder for 
rrding thre temp rature 
the ir leaving the gen 
r air coolers. Also in 
ided on the panel board 
nstruments indicating 

] cir il load on t hae 
ind hie speed of the 

Tht In iddition to 
suring instruments there 
rnals to condenser pit 

1 iin switchboard. and 
n iris denoting ex 
. enerator ii! em 
tures and low oil pres 
For protection agains 

iv | » failure of iny 
if tl mit the panel 

rd neludes_ safety 
itches tor instantaneous 


Nos. 1 & 2 110.000-kw 





Turbo-generators (4 & 








Fig. 1. Control Board for 


Turbine Instrumentaba 


Third Article on No. 1 Power Plant Instrumentation 

steam generated by No. 1 and No. 3 boilers is con 
by the No. 1-2 110.000-kw. unit. The steam flow 
these two boilers discharge into a common head 


from this lines feed 


hie ade r 


see diagram on page 


run two 10 supply 


urbine 166, last month's 


One line enters the steam chest on the north = sid 


other on the south side. These two lines being dimet 


ily equal, supplied from a common header and dis 


} 


team chest, steam flows throug] 


ing into the same s 
ire equal at all times that valves are open. Two 
function fluid meters record and totalize the stea 
plied to thre high In M ich steam 


pressure turbine. 


the flow mechanism is 
ited by the differentia 


an. orifice 


sure ACTOSS 
pipe line, acting on a 
cury S¢ aled Ledoux 


which is so shaped th 
vertical movement. is 


portional to rate ot 


square root extraction 
steam meters eC. e.-o fr 
pounds per hour on 
round charts with 24 


rotation period. 


Ten 


Generator Air 


ture Recorder. This i 
ment records the tem] 
ture of the air leaving 
upper and lower gene! 
ir cool: ce. Its pe n-ari 


i helical tube 


connect d bv a copper r < 


driven by 


lary to a cylindrical 
cha 


with nitrogen gas unde! 


tial This rec 


the whole s\ stem 


tin background) pressure 











































Nitagat 


By \ JAGI 
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1. In case of damage to 
north supply line, such 
yursting of a line, break 

x of valve at turbine, this 





Control Board Nos. 3 Turbines 


Ford Power Plant 


Power Department, Ford Motor Co., Dearborn, Mich. 


for & 4 


» contains two electric contact-making devices for op 


ting relays to alarm signals when the generator air 
perature r¢ aches ‘i predetermined WANXNUM 

Sieam Pressure Recorder. Vhis recorder is equipped 

th three pressure units, recording pressures i: | 
to high-pressure turbine; (2) pressure out of high 

essure turbine: (3) inlet to low pressure turbine, 


} 
recoras and 


the 


‘low Meter. This instrument 


volume 


( ondensate } 


talizes the of condensate discharged rrom 


mdenser. Its principles have been explained above. 


Pressure Gages. 1) main header steam pressure 
\ ilve chest steam pressure . > primary idmission 
im pressure (4) first 


ige steam pressure; (9 


scharge to pre heater; (6 
lmission to low pressure 
t 7 mercury-column 

tum gage. All but this 

st are of the Bourdon 
pe. of the highest grade. 
Signal to Switchboard. 
S Is a Selsyn Ope rated 

tem used by the engineer 
the turbine and the oper 

m the switchboard (up 

rs to convey to each 


r their exact procedure 
starting up or stopping a 
rbo-generator. 
Vo 1 Throttl Trip 


rii/ 


may be isolated by shut 
ig off the to it by 
wing this trip. 


steam 


Turbo-generators 


E \( 
Inter 


” TQ? 


ited sign il 
Ho 


convev to 


turbine 


Ing or stopping 
to act acecording|\ 
Miscee QNECOUS 
barometer, a load 

INSTRI 


No. 
ind 


110,000 kw 


yr 


yrie 


) 


Instrume 


ind 


not 


esting di 


1 


| 


TIONALLY 


condensing 





Ty } \ ; ~ 
2 + 
+\ “A y 
| 
})) \ \ s qd 
} 
supp ) 
nser P This 
’ 1; { } 
Il i Sed 
Tlie ype rators n th 
hey a id il th ! | 
} } . 
it Nl ‘ 9 
Also on th } rd 
ndica ind speed 
VIENTATION I NO 
SI iy ) s nat 
] ] | 
ils noted below the pa 
yr 4 110.000-kw init 
or recol { ne ind OLA 
st ! ind ¢ 
} 
rrdaing ind 
pressures al 
if yO? int 
ne t t¢ 
r eavinY 
we u The’? 
a ne 
yr thie nit 
it Tiedt I 
lenser pit 
oard: alat 
SSI\ cre 
ver soa 
’ ind 
‘ a 
witch I 
sing of tl 
, 
s Li 
nit 
Vt, V/ 
] 
nes supp 
4 ( As 
’ +} 
: i it 
ers ar 1 
rd hie f] s 








lines is supplied from 


inifold and dis¢ harge s into the same steam 

I to t thos to th No 1-2 unit. 

i ] Now I} s ill neters differ from 
} n t No 1-2 board in tha wey ire electric il 
it ! ! | i the primary element is 
How 1 ind tl secondary lement a mercury 
ul eter wi h varies an electric current. This ele 


il 1 is I obviates the need of floats, 
’ g ww boxes. The low pressure side of 
[ mtact chamber in which there Te 2 
| ! ngving ste rods of varvil lengths 
D | t nercury column, so that as the mercury 
r kes contact with one conductor after another. 
Phes the terminals of a calibrated rheostat govern 
no t How of current to the receiving instruments on 
th pa yard These two meters record and. totalize 
iw flow of steam to the irbine,. and each has a sec ond 
pen Tor recording the steam pressure 
Condensate FT e Meter. This meter records and total 
y the flow of condensate discharged from the unit. It 
ilso has two helical-element thermal systems recording 
h temperature of the steam betore ind iftter it enters 
the high-pressure turbine 
G rator Air Temperature Recorder. This instru 
nent records the temperatures of the upper ind lower 
generator air coolers. It employs nitrogen-filled helical 
element svstems like the one on No. 1-2 board. It Jike 
Wise Is eq lipped with two electric contact devices actuat 
ing relays to alarm signals when the air temperature 


determined maximum. 


No. 3 


necessary 


Y Unit. If due to 
down No 7) 
and it is 


it could hy 


Crate Lalwve Equal er for 


mishap it becomes to shut 


which supplies this unit with steam 
init 3-4 in 


desirable to keep this service. 


] 
opening the equalizer valve admitting 


from No. 


pressure 


1-3 boils r whic h Carry the 


Vo. 1 [ nit. 
to shut down Nos. 1 


Should it 


ever becom ind 3 boilers 


which supply No l-? unit 


mecessary 


with steam) for continuity 


of service n eq ilizer valve could be opened admitting 
steam to No. 1-2 unit from No. 5 boiler which has th 


SA yperating pressure b carries a higher steam tem 
mera s t ecomes Necessary to de supe rhe il this 
steam to obtain the proper steam tempe rature. 

South Gate I Control. Should it become necessary 
to s t off the steam si pply through the south line. trip 
ping this switch yperates a motor-driven valve closing 
if in 

North Gat ] ve Swatch. Same as preceding 


grits hor 


ive switch is equipped with three 
f a different color 1) Blue 
power off; $) Red—valve 
Indicating L ghts for North Throttle 
South Back Stop Valve Switch. This 


vated in the steam supply line at 


Throttl Valve. This 


position lights, each 


Soutth 


] 
valve in closed position: 
open. 
Valve 


switch 


Same. 

; ] 
CONLTOILS 
distance 


i Valve Sone 


rom the turbine. nearer the steam header. This valve is 


sed re as a double precaution against steam entering 
n while down 

North Valve Switch is identical 

() / Light Indicator. A three-light system, flash 
ing when pre-determined oil levels are reached: l 
Blue low oil level: 2 W hits normal: 5 Red 


No. 


principle as on No, 1-2. 


Switchboard S qna Same is used on 1-2 board 


( ndenser Pit Signal 
Othe r 


samt 


instrumentation items on this control panel are 


INSTRUMENTS 


11 


ig Ist \ 


is follows: Mercury column vacuum gage, turb 


indicator, throttl gage, valve ch 


steam pressure gage, 


sure gage, first sta 


ge pressure Pape, primary 


age, polyphase wattmeter, mercury column } 


ind thermometer, spill-over stop valve switch, « 
cy trip for back stop valve, generator air ten 
alarm switch, oil temperature lights. 
This total of 


nals, ete.. on this board. 


twenty 


makes A seven instr 


Wher 


INSTRUMENTATION OF NO. 15 000 


HE panel board for No. 5) 
generator includes instrumentation for recordir 
flow ot ste 


the pressures and temperatures of the 


KW. UNI 
non-condensing 


totalizing the im; indicating and re¢ 


steam at ] 


tant points throughout the unit; indicating and rec 


the temperature of the air leaving the 


generat 


cooler: indicating the electrical load on the unit ai 


turbine speed. Also signal to switchboard, and s 


denoting excessive generator alr temperatures il 


oil pressures. For protection against damage duc 
ure of the unit, the panel board includes safety sw 


for instantaneous closing of the valves in the stean 


to the unit. Inasmuch as the principal instrumer 
this unit are of the electrical type and similar t 
3-4 110.000-kw. unit, no atte mpt will be made ¢ 


scribe them but references will be made to princip 


operation described earlier in this article. To it 


the board let us proceed as follows: 
Throttle 


steam pressure; (3) Exhaust steam pr 


Pressure gages: (1 steam pressure 
First stage 
I believe it 
out the entire high-pressure system are of the fine: 
tainable. All are of the Bourdon type. 
Speed indicator 
Polyphase Wattmeter. Ele ctrically operate d, 


60-evele, 0-24 


sufficient to Say that the gages used thi 


Electrically-operated instrumer 
element, megawatts. 

Steam Flow Meters. Electric type, similar to tl 
No. 3-4. Included are 
Ing on the chart the 


turbine. 


range 


two temperature systems ré 
same temperatures of the 
' 


ering and leaving the 
‘S 7? t¢ hhoard 


en 


] 


Signal. Similar to those on the oth 
bine control boards. 

Bacl 
switch, controlling a motor-operated valve 


haust 


Pressure Governor Control A push 
steam line at the 
, ; , ’ ry 
Gate Valve Control 20” E Switch. This sw 


rt ] 
is remote control on a motor ope rated valve to opel 


eV iporators 


rhaust 


close gate valve in engine exhaust line. It is equ 
with three lights, denoting the position of valve 
Blue—valve closed; (2) White—power off; (3) R 
valve open. 


lo« k, I 


Stop Valve Trip Switch 


mer and chain. This switch is for emergency trippin; 


} ] 
with glass cover. 


back stop valve in steam supply line. 
Gate Valve, Exhaust Line. We 


] 
rate valve line by 


have remote contt 


in exhaust push button switch. J 


1 


switch is also equipped with lights indicating valv 


sition. 
Oil Level Indicator Lights. This svstem consist 
three lights: (1 Blue low level; (2) White nor 


operating level; (3) Red—high oil level. 
Indicator Lights for Throttle Valve. 
valve open; (2) Blue—valve closed 
Control Sx 


Valve 


tem: l ted 
tch. This switch is uss 
ina 4” 
and is 


Eerhaust Valve 


ope rate motor-driven oate exhaust 
This 4°” 


during the warm-up period. 


line exhausts to atmosphere used « 





A two-light s 


i 


























134. Detailed drawing 
perating mechanism of 
kers Pyramid Hardness 

sting Machine. 





Pyramidal Indenter Hardness 








Fig. 135. The Vickers Diamond Pyramid Indenter 


Tester in use. Microscope turned back out of way 


By S. R. WILLIAMS 


Professor of Physics, 


In Fig. 134 the Viekers machine is shown diagrama 
ily. It consists of a main frame F' of U section which 
rries the stage S and the lever L of 20-to-1 ratio. By 
ins of this lever a load is applied through a thrust 
1 7'r to the indenter D at the lower end of the tube 7' 
which moves up and down freely in a vertical position. 
lig. 135 shows the machine in use. The control mechan 
is all contained in the smaller section of the frame 
Che plunger Pl moves up and down vertically under 
influence of a rotating cam C which applies and re 
ises the test load. The cam is mounted on a drum and 
when the starting handle SH has been depressed, the 
vhole is rotated by a weight JV attached by a flexible 
vire, the speed of rotation being controlled by a piston 
nd dashpot ef oil. The mechanism provides for a slow 
nd diminishing rate of application for the last portion 
the load. Depression of the foot pedal returns. the 
n, drum and weight to their original positions. A trip 
ing piece 7'p supports the beam during the return of 
m, drum and weight. The machine is then ready for 
new test. 
he microscope, for measuring the diagonals of the 
quare impression, reads directly to 0.001 mm. on a large 
icrometer drum, and measurements at right angles to 
ich other can be taken without moving the testpiece. 
rig. 136 shows an Amsler-Vickers machine in which the 

asurement of a diagonal is being performed. There 
re three knife edges in the eye-piece, one of which is 
ixed, another movable by means of a micrometric screw 
mnected to a counting mechanism, while a third is 
rovided for rapid readings to specified limits. The left 


ind corner of the impression, as it appears through the 





Amherst College 


MUCKFOSCOpPe, 1s set \ nean of centering 
ge 
respond with the left-hand or fixed knife ed 
, 

knite cage controlled by the nicromet 
idjusted to correspond with the right-han 
thre WMpression, th whole he'll i})}) tring 
Fig. 137 

In eases Where the work iS be tested 
to ascertaining whether it contorms to sp f 

i oe , 1 liy ; { wel yh ee | De 
ind Minimum Limits of rd 1, a i KI 
brought into use. This third knite edge is 
of spec ial screws to correspond with the s 

} ] { | ] 

sion, 7.¢., the maximum tin! I irdness, W 


Fig. 136. The Amsler- 
Vickers machine. Type 
No. Di H 194. The 
operator cS shown 
measuring an indenta 
tion in a milling cut 
ter; the measurement 





is made without chang 
ing the position of the 
test-piece, after the 
test load is automat 
cally lifted at the end 
of the adjustable test 
cycle (H \ Holz, 
New York) 
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edges as shown in B, Fig 


1] ‘ } ] 
Contr led WtCOMAEK ill ind ois 


may ilso lye used with a 


] 
regular 





Fig. 147. The area of the im- 
print 1s obtained from measure 
ments on the diagonals of the 


square 


big 148. Use of 
checking the 
limits of 


microscope in 
upper and lower 
the hardness specified 
Vickers 
Testing Ma 


in a given grade of steel 


Pyramid Hardness 


chine 















A‘ B Cc 


Too Aard Correct Too soft 
edge controlled by the micrometer screw is idjusted to 
correspond with The irgver dimension, Cas the minimum 
limit of hardness. Having made th settings of the see 


md and third knife edges in this manner it is only ne¢ 

SSary when iking in observat on, to set the fixed 
snl edy to ( el mand corner of the Hnpression mM 
thie rdinarv wa\ If the right-hand corner of the im 
pression ppears between the second and third knift 


138. then the material has the 


yrroper hardness for the range indicated. In Fig. 138. 4 
shows a material too hard to pass inspection, while C is 
what one observes when the material is too soft and must 
Morey ter 


1 
" i ] 
In Clie \ WkKeTS ichine thre duration ot thre load IS 


} 


iiwavs 


ipplied and re 
Manner Errors due to mmertia 
This 


and 


eliminated. machine 


ball 


omentum int therefore 


indenter Give 
Brinel] impressions 
Amsler-Vickers 


n that the 


machine has another advantage 


+ ; ] | 4 
point, at which the indenter contacts the sur 


; , 
we of the material to be tested. mav be thrown on a 


Fig. 139. Reftlex-Vickers Hardness Tester. (H. A. Holz. New 
York) 
Fig. 140. The “Diamo-Brinell (Pittsburgh Instrument & Ma 
chine (¢ ) 

ad 
ground glass sereen directly in fron the operator 
I) engths of the diagonals mav be read dirt v. whicl 


rapidity and convenience of operation, and 


th san time tacilitates the corre¢ pertormance ot 
I 
vw test. This form of the Vickers is shown in Fig. 139 


NSTRI 
Vol Ul 


‘ IS6 





The “Diamo-Brinell” Hardness Tester, Fig 


a diamond pyramid indenter. It is put out by 
Machine 30. ot 


how, by means of 


Instrument and Pittsb 
140 


and levers. a load is being applied to the ind 


burgh 


Fig. shows a svstem ot 


order to measure the hardness of a milling 


cutter. The microscope for measuring the diag 
the square impression is turned to one side so 
out of the Way. 

An important feature of any hardness tester 


the load be applied slowly and uniformly and al 


thie SAallit Wav. [his Is complished automat l 
Pittsburgh instrument. 
Inasmuch as this machine is another 


of the 


the ope ration 1s quite 


Ame rican 
will be rou! 


Vick 


English Vickers instrument, it 


similar to that of the 


chine. All testers of this type are designed for 
ing a wide range of hardness and all are suital 
measuring the hardness of thin materials. The D 
Brinell testing machine has found a wide us: 
shops of the U.S. Navy. 

Messrs. Thomas Firth and John Brown, Ltd., 
field, England, put out a hardness tester (th 


also makes use of a diamond 


136 


Hardometer ) which 
mid 


Paces 


bye twe Cn OD 
This 


i steel ball inde nter if de sired 


indenter with an angle of 


as was used in the Vickers machine. 
ilso arranged to use 

The load is applied by means of a handwheel 
i specially 


calibrated spiral spring. When. thi 


load has been imposed a mechanism remoy 


load 


measured by means of a 


trip 


and the dimension of the imprint t 


The 


that is, it 


may 
microscope, machine 


ates on the Brinell principle, makes ar 


tation and then measures the diameter of a ciret 
print or the diagonal of a square imprint. 


The Firth Hardometer 


the imprints are 


works with light loads 


not deep. It is intended primar 


measuring the hardness of nitrided surfaces, thin 
and small objects. 
Olsen M ichine 7: of Philad 


Pa., also p its out a Hardometer, similar to the or 


Tinius Testing 


l 
described. Fig. 141 shows this Olsen machine. 


Fig. 141. The Firth Hardometer. American model (Tinius O!s¢ 






















ultiple Zone Control 


‘Dry Kiln Operation 


par 


auto 
and humid 


multiple zone control unit, 
idapted for long kilns, 
provides even heat 


entire kiln Jength. Essentially 
ex controller, unit has three bulbs, 
muplete thermal systems, three 
ters and three control heads. It 


individual control 
end of the 


svstems; the 


temperature 
kiln by two separate 
third, or 
control of 


wet bulb, 


d for humidity the en 


All three 


continuously on 


temperatures are re 
chart In 
controller 


one 
can be 


tem 


ressive kilns, new 


recording the 


cont rol, 


ed to 









al 
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(Continued from Page 181) 








Pneumatic Micrometer 


perature in all three zones 


I 
kilns of reversing tvpe, twin dry bulbs G8 
( { { iA { 1 ~ CN 
ire connected to each control vstel \l f 
‘ 1 i ete 
the control alwavs being operated fron 
( Chive 
the hotter of the two bulbs Damper 
" \ : 
trol can also be supp ied with = thi i! 
7 1 I ty] : : 
Strument so that, if humidity continue 



































to rise after spray is shut off, controller 
will open ad mper The Fowl ( 
pany Vep set Ave Fowhe V 
. . . + 
Vibration Pickups ‘dae inte 
Ne\ Models “61B" and “62B Vibra } a sit | 

tion Pickups employ piezoelectric pri r 4; 
ciple for measurement and analysis of sag 
vibrations in industrial fields Piezoele * a 

~ *. 
tric element is grafoil bimorph Ro Ry a - 
chelle salt ervstal unit with speci 3 a 
process momture prooting Crvst i ele . = 
ment Is inertia actuated, obviating need * se 
oft ia stationary reference body Lsolated t oe 
mounting gives maximum protection Rt 4 
igainst breakage of erysta Assembly is 
enclosed in cast aluminum case. Output 
voltage is proportional to vibration due 
to eceleration throughout the linear i fixed et to I Ir Chamber nad ther 
range of eacl pickup, giving relative ti I ement t ‘ ( 
measure of the stresses set up by the endl ! lic I Ire i 
vibratory motion. Model 61B has a Jineat chamber, indicated or vert } non 
voltage-acceleration characteristic up te eter integral with inst rie ( 
ipprox., LOOO c.p.s., for general vibration tion of size of outlet orifices ! ount 
studies. Model 62B has a voltage output of air escaping rol it. When dian 
about four times that of the 61B and eter ire ovine ired, outlet mrifice re 
linear characteristic extending to 500 disposed on diameter. oft hicl 
C.p.S.5 for ipplications such is. direct fits into the bore Ditference ize be 
energizing of he idphones or oscilloscopes, tween this plug and the bore bei mea 
which ane. i relatively high output ured is moplified several thor astime 
voltage Both are responslve bevond the on the micrometer Cale \1 f o1 
linear range, to frequencies up to ipprox fices up t ( re vive red directly 
3000 ¢ p.s Each pl kup IS equipped thou icc ories. When exter il dian 
with a stationary mounting bracket and eters, thickne ind lengt! re re red 
1 screw for the F 28 thread in he i Valve nd-stem device is used. It 1 ud 
pickup shank Other wcessories in that measurement ire ecurate 
cluded are a_ ball tip, point-tip, and & OO0038 require no experience 0 rt 
extension rod Shure Bros | of operator The Pneumat (rilipe 
Huron St Chicago. J Shoreham Blda Woas/ if ) 





The “sucker” 


IT’ JUST CAN’T BE DONE. 


thermometer, 
or use. 





IT’S THE “Sucker” WHO PAYS AND PAYS! * 


The quality of PALMER thermometers is never 


(Annealing is something you 


is the man who chisels the price down and expects to get more than he pays for | 
sacrificed and when you buy a PALMER 
you know that it has been properly annealed so that it will not change with age 
cannot see.) 
SO YOU CAN’T GO WRONG WITH PALMER 
<<, 


. 
umn means less chances of error and quicker reading of | 
temperature. (It’s pure ciphiel with refiected RE D COL OR) Z 
Note :—‘‘Red-Reading-Mereury 2 
well as REPAIRS to all make ut xtra t. Spe PALMER r | 
next le i 3 


THE PALMER COMPANY 





















“‘Red-Reading-Mercury” Quality Thermometers. {” 
A PALMER Thermometer RED col j | §] 


with the selected wide 








(Send for Catalog No, 300-B) 
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Spectrum Camera 
\ » lon Type X-Ray Tube is 














X-ray Tube; Powder 

















INSTRUMENT MAN 
AVAILABLE 


Technical training, plus 12 years of 
E trical and Instrument Experience 
At present employed as Instrument 
reman in a large oil refinery. For 
IST class references and complete 

rd of experience, without obl ga 


tion Write P. O. Box 107, Arkansas 


City Kansas 














Glass- Test Polariscope 


Ne type of polariscopic strain tester, 
said to be the most sensitive machine of 
its kind ever deve oped, Was designed io 


; 


specifications set by Testing Committee 
of Glass Container 
\ss'n QOperator 









binocular eve plece 
igainst a powerful 
light SOUTCE len 


inch field icconl 


YO 


s 





ers up to one vallon size Brilliant strain 
or ire said to be more intense thar 
ever been possible before, minimizing 


eve tatigue. With Polaroid Strain ‘Test 


ny spect icle ao several observers can 
i n object at same time, for discus 
of questionable specimens, training 
new operators, ete. Tester is water-proof, 
ock-proof, dust-proof. Polarizing 
embly is protected fron breakage by 
heet of unbyre kable ransparent 
Stic, nd mounted in shock-absorbing 
skets The Polaroid Corp ( ) 
lve., Bost V/ 





Mercury Plung: 
Relays 


“Vertex Non-tilting Vertic 


Relav™ has all moving parts 


lass, operates sedisdinent 
quickly than mercury switch 
tilting. Regular model (illustr 
SIStS) Of vertical tube conta 
, 


plunger floating on mercury 


is surrounded by solenoid whi« 




















U 
energized, pulls plunger do 
thereby raising level of mercury 
it makes contact with upper 
see diagram) Another mode 
light Q armature (instead of 
drical plunger) bridging two 
pools: it is designed for high f1 
of operation. Sizes and mode 
ranges of Capacities and of 
speeds fF Loewenthe / / 
Ve ) Cit 








Liquidometers and Levelom- cific gravity differences. 


eters are made in a variety 


or recording types to suit 





TANK CONTENTS GAUGES 
FOR ANY LIQUID THAT FLOWS 
LIQUIDOMETERS LEVELOMETERS 


100% automatic in operation. Liquid Utilize hydrostatic principle of ¢ 
level changes instantaneously indi- tablishing a balance between the 
cated or recorded without using out- head of the liquid in a tank to be 
side source of power. Remote Read- measured and the indicator located 
ing models utilize an ingenious at a remote point. Dial type indi 
temperature compensated hydraulic cation with large easy to read nu 
transmission system, permitting long merals and graduations. Precision 
OUIDOMETER lengths of transmission tubing ex- built with knife edge-bearings, they 
wate rie cosas posed to varying outdoor tempera- are rugged, easy to install and con 
SENIOR tures. All Liquidometers are float structed of the finest materials 


operated, eliminating use of pumps, 
valves, etc. and errors due to spe- 


Write for literature 


ses ton io act” THE LIQUIDOMETER CORP. 


any depth of tank or capacity 36-27 SKILLMAN AVE., LONG ISLAND CITY, N. Y. 
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Optical wre 





PERKIN, ELMER & MOFFITT 


90 BROAD STREET, NEW YORK 





“Required Reading” for Instrumenginee 


LTATION Fundamentals of Instrumentatio! 
Useful data on Automatic Centrol $2.00 postpa 
INSTRUMENTS PUBLISHING CO. Pittsbur 








TEMPERATURE TESTING EQUIPMEN! 


CLAUD S. GORDON COMPANY — Cleveland — Chicago — Indianar 














LIFE 


LITTELFUSE LABOR 


ntru ith confidens to LITTELI 
wo i e! They protect valuable I 

nt \ ’ adio auto h gh voltage 

¢ tir of all types. Write 


ATORIES 4250 Lincoln Ave. Chicago 
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Bench Compa ‘ator 


-step Attenuator Line Equalizer Panel 





sual stud type switch, new Completely redesigned optic revit | ‘ 
« \-21" utilizes a molded tion bench model comp j , 
tor with conducti seg ll eS | \ | @ 
Nished hard-drawn copper ding staging fixture for 
magnified sh walinnt = wwnete 
ine 
ble 
phenolic, multi-finger bery| 
ye contact (see lustruments 
36, page 178) ind a flat spiral 
mnector (see Justruments. Novy 
ye 275), is said to maintain jts 
noise level of 150 db in serv 
Ne combination of features is said l de for oO, 4, 8 
re the utmost in quietness and de Lead measurements up to 2 I ( | te 31) ¢ ! ( t 
ty Attenuator is 2 lone and tinge may be ccomp ished by LIS« t contr insertion ) t S 
diumeter ttenuation rane 1S micrometer, end me isuring bars or spac determines 1 Sin l 
m 0 to 45 db, in steps of 2 ing blocks. Standard micrometer is grad tia Phe ( 
ering from 45 db to infinity it uated = in LO005”: one graduated = ir uic djustment 
steps. Other ranges with or witl 0.000] can be supphed. Standard ce inverse frequency « racter ‘ | 
ent action are available. Standard ters and center blocks ill stage object designed for operation 
impedances ire 50), 200, 250 ind 3 dian LI ony V-block st ure na rhe riv cor | ¢ | 
other values on special order ise f res S supplied. Le 1 ducl 
vable aluminum cover protects unit be supplied to give the following mag mone distortion Psvrve 
dirt and provides electrostatic nifications: VOX, 50%, BI . 16 ind ing oO t dard 
y International Resistance ¢ 10) Jones \& Lams Vachine  ¢ frre ! / 
Broad St Philadelphia Pa Springfield, Vt S/ Ww \ 
















































Johansson Gage Blocks, differing in size by .00005 
in. and accurate to +.000008 in., cost as low as 
$3.50. 174 blocks, ranging in size from .010 to 





20.000 in., are sold individually. Sets in cases 





range in size from 5 blocks to 81 blocks. Johansson 
also makes a variety of accessories which greatly 
increase the usefulness of the blocks. The prices 
are so low that no shop can afford to be without 
these means to supreme accuracy. They are the 
pillars of precision upon which modern industry 
depends—priced within reach of every Johansson 
machinist. Catalog No. 12 contains 7/5 

full information. Write to Dept. D. 4 


FORD MOTOR COMPANY 






JOHANSSON 
eorvt st on 












/ DEARBORN 
MICHIGAN 














TETCO INSTRUMENTATION FORU' 


Speed Recorder PROBLEMS —SOLUTIONS — DISCUSSIONS 








MAY PROBLEM (No. 19) MARCH PROBLEM (No. 1 
TEMPERATURES OF LIVING TISSUES CHLORINE-CONTENT CONT} 
Biologists have to measure accurately the tem Large chemical company desires 

peratures of different portions of a single ani- (manual) chlorinators into automatic « 
Ss anatomy One problem is the accurate chlorine controllers, requires device f 
isurement of temperature DIFFERENCES be ing chlorine content of chlorinated 
f uter and inner cell layers, often less to 30 p.p.m.) and actuating the contr 
01 ipart, requiring thermoc yuples or 
bulbs’’ of almost microscopic di \t last, at the end of June, 
which can be inserted with least irri hy the engineers (of the Inquiri 
which animals can get used to 2 
pany) whom we had ippointed 
S35 PRIZE SOLUTION sultants had kept us Walting so 
By S. H. ISAACS their verdict \ letter from the 
COVINGTON, KENTU( ng agent of the inquiring cony 


is also that we can hard 








| tl “( thes 

ies a permanent ume rec- airectiy: from: these ¢ 
opinions on the merit 

ord on a waxed chart Accu- : 


: bea solutions ind discussions 
Dn is ! 
rately records rate of produc ita Their only comment is that no 


tion, ume and duration of plata acini ae 2 - fulfilled the requirements 
StOps, total Guantity produced. tempe ture differences su \s we had expected, the 


The Electric Tachometer Corp. ing oc 


& Of BSS . S PI lelphi Pa ; os ind one proposed both) \ 


} SCUSSIONS SIlao0 te it} } 
T problen di Cu On ugves ed ¢ her 1) 


rie or the conductivimet ri 





VaAVe evidence oft IWATeNeSS 
PRIZI DIS¢ | SSION sources Of error, ind thre retore, 
By G. F. LAING of the adverse opinion rendered 


HARDNESS ioe. soe 
the fact that these I 


In spite of 
hermal conductivity of ce 


T E S T I NG ™ 7 cada iy ta ; tel have installed a S\ stem devised 
se6 ? by them and by an instrument cor 
yu to that of water, an tis tur . 
done WITH NO MENTAL HAZARDS hy I ssumed that i temperature Le | idi ic dai une pais the problen 
The SCLEROSCOPE has done it for ‘ ( per inch of cell tissue is ob 


the 30 years. t ible for measurement, it will be ap 





we award honorable mentions 
trants Phey ire: 
W ( Gardiner, Niagara Fal 
John M. Meyer, San Francis 
H. Olken, Cambridge, Mass 
William Wehbe r, Philadelphia, | 
le \ ‘I We psic, Akron, Chi 


Ever since, shortly after. the 


| hat measuring pots placed 
in general use : 
IT the tissue Wot ld show 
F l il I 

for specification > 2 . 2 
differences of only 0.005°¢ 

purposes Sim , we. ’ ’ 

l l the transter of heat through 

ple, sturdy ab ae , i. d Star 
r > ipproximately O.O42 calories 
vomparativel : . 
pcehtis ates y } centimeter per ninute lat it] 
Le > i 5 qdate, we reac nnd Compare Live 
nexpensive hou the sensitivity and accuracy of ‘ *.. 
F . ind discussions, we knew that it 


emperature measurements were not spe 
Illustrated ecified in he problem, if the ibove 
bulletins ripot reasonable it) will be 


free. n that there is no commercial instru 


case of “all or none” with regard 
cepting solutions and discussior 
publication. All entrants worked out 


: 4 details but none seemed sure 
e which will even approach . 

. particular scheme or schemes 
work. We shall try to have some 


The Shore Instrument | ! ung nevertheless submits i neer in the employ of the chemi« 


& Mfg. Co.. Inc. lisa nd description Lhe descrip pany, or of the instrument compar 


Y “If the area ot thermocou close the method jointly devised. We 
90? al Ave e Cc ’ 99 1 5 
025 Van Wyck nue, Jamaica, N. Y. les cou be made sufficiently small not know how soon this much 


required by the biologist 


therefore, Is not iccepted tor publicity can be viven, however, 








Hlis discussion, constructi seems that patent ipplications 


THICKNESS VARIATIONS? rte, secre noe} sole Fa 
Use The 
LIGHT WAVE MICROMETER Problem No. 20 Subject Index 
RECORDING SPEED VARIATIONS 
ss “We have drum type machines which move with a peripheral speed 


approximately 25cm./sec. The speed shows approximately 6 variations | 





second, due to gearing and other causes. We wish to measure accurately th 
magnitude and frequency of these variations. The method we now use—t 
intervals inscribed by means of a small motor—is cumbersome, and doe 
lend itself to a continuous check-up. We thought of various differen 
methods: comparing the varying speeds with a uniform speed produced 
it measures: Paper, Rub- an electric motor or similar means. The recording, however, of six variati 
ber, Leather, Textiles, aun e : 

Films, Wire, Precision per second has been a difficult problem. An oscillograph might show th 
ee ' variations, but since they are not uniform it will hardly be possible to 
a continuous record.” . . . Five dollars will be paid for every solution 
discussion clearly pointing the way to a solution) which is accepted for p 
lication. Address Instrumentation Forum, 1121 Wolfendale St., Pittsbu: 
Pa. Type double-space, on one side of paper. Draw diagram in black ink 
THE VAN KEUREN CO. separate sheet. Mail before August 15. Solutions and discussions acce} 


WATERTOWN, MASS. 











will appear in September 1938 issue. 
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